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© Raised patch antenna. 

© A raised patch antenna is disclosed which in- 
cludes a base (20) having a ground plane (22), a 
plurality of leg supports (30) interconnected to and 
extending upwardly to the base (20), a raised patch 
antenna element (10) supportedly interconnected to 
the leg supports (30) and positioned over the ground 
plane (22) and an RF feed comprising a feed-leg 
portion (50) provided on the leg supports (30) and a 
feed base portion (40) provided as a part of the 
base. The RF feed includes impedance matching 
components (60) for matching the impedance of the 
feed base portion with the impedance with the raised 
patch antenna element in series with the feed-leg 
portion (50). The feed-leg portion (50) comprises at 
least a first pair of balanced feed-leg lines intercon- 
nected to opposing sides of the raised patch an- 
tenna element. The antenna yields broad overhead 
coverage and satisfactory bandwidth, and can be 
economically and readily produced. 
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FIELD OF THE INVENTION 

The present invention pertains to a raised 
patch antenna which provides broad overhead cov- 
erage and satisfactory bandwidth, and which can 5 
be economically and readily produced. 

BACKGROUND OF THE INVENTION 

As the performance of antennas improves and io 
costs are reduced, the potential applications for 
antennas rapidly increase. With the development of 
extensive satellite communication systems, the po- 
tential applications for antennas providing a broad 
overhead beamwidth are particularly apparent. 75 

Specifically, the applications for mobile, 
ground-based antennas capable of transceiving cir- 
cularly polarized signals are numerous. For exam- 
ple, such antennas can be deployed on fleets of 
vehicles to provide positional and other field in- 20 
formation via satellite to a central location and/or to 
each other on a rapidly updated basis. For many 
remaining applications, however, the feasibility of 
implementing antenna systems will depend upon 
the achievement of even lower production costs. 25 

Microstrip patch antennas have been success- 
fully employed to address many overhead cov- 
erage needs. In order for such antennas to achieve 
required bandwidths for many evolving applica- 
tions, however, the required dielectric structure be- 30 
comes so thick as to be impractical. 

While dipole arrangements have also been em- 
ployed to provide overhead coverage, significant 
manufacturing costs are entailed for the feed sys- 
tem, particularly in applications requiring the trans- 35 
mission of circular polarized signals. In such situ- 
ations, constant spacing between the feedlines and 
interconnections to dipole elements is critical and 
the manufacturing tolerances are therefore ex- 
tremely tight. 40 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present in- 
vention to provide an antenna which yields broad 45 
overhead coverage and satisfactory bandwidth, and 
which can be readily produced. 

A further object of the present invention is to 
provide an antenna having a relatively small size 
and otherwise displaying low mutual coupling for 50 
phased array applications. 

More particularly, it is an object of the present 
invention to provide an antenna which is capable of 
circularly polarized signal transmission, which has 
a 3dB bandwidth of about 120* or more and a 2:1 55 
VSWR bandwidth of at least about 8 percent, and 
which has low material/production cost require- 
ments. 
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In addressing such objectives it was recog- 
nized that, in order to raise an antenna patch 
element beyond about 0.03 wavelength from an 
underlying ground plane and avoid a monopole-like 
pattern, the patch should be fed as a balanced 
structure with opposing feed-leg lines (e.g., with 
two or more opposed, upwardly-extending feed-leg 
lines interconnected to the raised patch element to 
provide signals of equal amplitude and 180° out of 
phase). Relatedly, it was discovered that as the 
patch antenna element is raised beyond about 0.07 
wavelength in height, its impedance becomes 
dominated by the impedance of the feed-leg lines 
in series with the patch element. 

Understanding this, it was further recognized 
that for such raised patch antennas the ultimate 
antenna resonance will depend upon the patch 
element impedance in series with the feedline im- 
pedance, and that the desired impedance match 
can be established by matching the impedance of 
the patch element and the balanced, series feed- 
leg lines with the rest of the feed system. By virtue 
of this approach, a relatively small patch element 
can be provided to obtain broad beamwidth and 
satisfactory bandwidth. Such approach also accom- 
modates material and production cost reduction 
since the dielectric body can be air or inexpensive, 
low dielectric structures (e.g., fiberglass) and since 
the conductive elements can be provided using 
relatively inexpensive materials and processes. 

In accordance with the present invention, a 
raised patch antenna is disclosed comprising a 
base having a ground plane, a plurality of leg 
supports interconnected to and extending upwardly 
from the base, a raised patch antenna element 
supportedly interconnected to said leg supports 
and positioned over said ground plane, and feed 
means for transmitting signals to and from said 
raised patch antenna element. The feed means 
comprises a feed-leg portion provided on said leg 
supports so as to feed the patch element as a 
balanced structure, and a feed base portion inter- 
connected with said base. The feed means further 
includes impedance matching means for matching 
the impedance of the feed base portion with the 
impedance of said raised patch antenna element in 
series with said feed-leg portion. Such impedance 
matching means includes series capacitive means 
and series inductive means provided as a part of 
the feed base portion and/or feed-leg portion. In the 
latter respect, the capacitive means can be ad- 
vantageously positioned within the feed-leg portion 
for frequency tuning purposes. 

Preferably, the feed-leg portion comprises a 
first pair of balanced feed-leg lines interconnected 
to first opposing sides of the raised patch element 
(e.g. a square patch) for supplying a balanced first 
feed signal thereto (e.g., for linearly polarized sig- 
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nals). For balancing, a balun (e.g., a one-half x 
transmission line) may be provided as part of the 
feed base portion between the first pair of feed-leg 
lines. To transmit circularly polarized signals, the 
feed-leg portion further comprises a second pair of 
balanced feed-leg lines interconnected to second 
opposing sides of the raised patch antenna ele- 
ment for providing a balanced second feed signal 
thereto. Again, a balun may be utilized for balanc- 
ing the second pair of feed-leg lines. A power 
divider means and phasing means (e.g., quadrature 
hybrid) are interconnected between a main feed 
supply and the first and second pairs of balanced 
feed-leg lines (e.g., by connection with the cor- 
responding baluns) for establishing a 90* phase 
difference between the first and second balanced 
feed signals supplied to the raised antenna patch 
element. 

Preferably, the aforementioned series inductive 
means is provided as a part of the feed-leg portion 
in the form of feed-leg lines having at least a 
portion which tapers down to a reduced end at or 
near the interconnection with the feed base portion 
(e.g.. an inverted triangle). Such a structure yields 
low inductance and a workable impedance so as to 
allow for height reduction while maintaining band- 
width. 

Belatedly, it is preferable to provide the afore- 
mentioned series capacitive means as a part of the 
feed-leg portion, interposed between the feed base 
portion and any inductive means located in the 
feed-leg portion. For example, a first upwardly ex- 
tending feed-leg line portion may be directly inter- 
connected at a bottom end with a feed pad of the 
feed base portion and capacitively interconnected 
at a top end to a second portion of the feed-leg 
line. In that arrangement, a shunt capacitance inter- 
connection can also be provided between each 
feed-leg line and the feed base portion for adjust- 
ing the center frequency; e.g., the bottom end of a 
second feed-leg line portion may be directly inter- 
connected with, a shunt pad of the feed base por- 
tion that is spaced from a feed pad of the feed 
base portion. The series capacitive means can also 
be readily provided as a part of the feed base 
portion. For example, a chip capacitor can be uti- 
lized or capacitive components can be defined on 
a substrate by etching (e.g., a small octagonal 
structure surrounding and separated from a small 
cross-like structure to which the feed-leg portion(s) 
are interconnected). In the latter respect, to reduce 
shunt capacitance, small portions of the ground 
plane opposing the series capacitive components 
can be removed. 

From a production standpoint, the raised an- 
tenna patch element and feed-leg portion can be 
advantageously integrally defined. For example, the 
patch element and feed-leg portion, as well as 



capacitive and/or inductive means, can be integ- 
rally defined by a metallization applied to a com- 
mon support structure. Such structure may com- 
prise, for example, a thin, inexpensive flexible sub- 

5 strate, such as mylar, kapton, polyester or 
polyimide, upon which the patch and feed-leg por- 
tions are etched with the substrate in a flat con- 
dition; followed by folding of the substrate to define 
the upstanding feed-leg portion and raised patch. 

10 Alternatively, for enhanced structural stability, and 
desirable pick-and-place production considerations, 
the support structure may comprise a fairly rigid, 
hollow cube (e.g., injection-molded plastic), upon 
which patch element and feed-leg portion metal- 

15 lizations are disposed. Additionally, it should be 
recognized that the antenna patch element and 
feed-leg portion may be integrally defined by 
stamping a desired pattern from a metal sheet and 
bending the same to integrally define the upstand- 

20 ing support legs and the feed-leg portion, as weir 
as the raised patch antenna. 

Similarly, the present invention allows for the 
realization of production benefits by integrally de- 
fining components of the feed base portion. For 

25 example, the aforementioned first and second 
baluns, phasing and power dividing means, anfj 
impedance matching means can be integrally de- 
fined by printing or etching on .a conventional cir- 
cuit board. Relatedly, it should be appreciated that 

30 in the present invention, the base (e.g., a circuit 
board within the feed base portion) does not effect 
or control the resonance of the raised antenna 
patch element, and therefore its dielectric constant 
can be specified with relatively loose tolerance, 

35 thereby allowing for cost reduction. To conserve 
space, it has also been recognized that the feed 
base portion components can be positioned on a 
base such that the raised patch antenna element is 
positioned substantially thereover with the feed-leg 

40 portion(s) interconnected at peripheral points. 

Without limiting the potential scope of the 
present invention, it is currently contemplated that 
the invention can be successfully applied in de- 
signs wherein the antenna patch element is dis- 

45 posed from 0.07 wavelength to 0.30 wavelength 
above the ground plane, and wherein a square 
patch antenna is from 0.18 wavelength to 0.6 
wavelength per side. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of one embodiment 
of the present invention. 

Fig. 1A is a plan view of a patch antenna 
55 element and feed-leg portion as integrally defined 
in one method of production of the present inven- 
tion. 
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Fig. 2 is a top view of the feed base portion of 
the embodiment of Fig. 1. 

Fig. 3 shows a measured overhead radiation 
patlern or a prototype per the embodiment of Figs. 
1 and 2. 

Fig. 4 shows a measured impedance plot of a 
prototype per the embodiment of Figs. 1 and 2. 

Fig. 5 is a perspective view of another embodi- 
ment of the present invention. 

Fig. 6 is a top view of the feed base portion of 
the er; bociment of Fig. 5. 

Fig. 7 shows a measured overhead radiation 
pattern of a prototype per the embodiment of Figs. 
5 and 6. 

Fig. C shows a measured impedance plot of a 
prototype per the embodiment of Figs. 5 and 6. 

Fig. 9 is a perspective view of yet another 
embodiment of tne present invention. 

Fig. 10 is a top view of the feed base portion of 
the embodiment of Fig. 9. 

DETAILED DESCRIPTION 

Figs. 1 and 2 illustrate an embodiment of the 
present invention intended for circularly polarized 
signal transmission and reception in which a raised 
patch antenna element 10 is supported above a 
base 20 and ground plane 22 by support legs 30. 
The antenna patch 10 is fed by a feed base portion 
40 provided on the base 20 and an interconnected 
feed-leg portion 50 provided on the support legs 
30. 

The support legs 30 are provided as four sides 
of a hollow, cube-like structure upon which antenna 
element 10 and feed-leg portion 50 are integrally 
defined (e.g., via metallization). Such cube-like 
structure can be of injection-molded plastic con- 
struction to yield structural stability and allow for 
automated pick-and-place production techniques. 
Alternatively, and as shown in Fig. 1A, the patch 
antenna element 10 and feed-leg portion 50 can be 
conveniently defined (e.g., by etching) on a flat, 
inexpensive flexible substrate 32 (e.g., mylar, kap- 
ton, polyester and polyimide) upon which a cube 
pattern 34 is also defined. The cube pattern 34 is 
then cut out and the substrate is folded to define 
support legs 30 and a structure coinciding with that 
illustrated in Fig. 1. 

For broad symmetrical beamwidth, the raised 
patch antenna element 10 is fed as a balanced 
structure. One way to accomplish this is to feed 
opposite sides of the patch antenna element 10 
with balanced signals of equal amplitude and 180- 
out of phase. Thus, in the embodiment of Figs. 1 
and 2, feed-leg portion 50 includes a first pair of 
balanced feed-leg lines 52 interconnected to first 
opposing side edges 12 of the raised patch an- 
tenna element 10 for supplying first balanced feed 
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signals thereto, and a second pair of balanced 
feed-leg lines 54 interconnected to second oppos- 
ing side edges 14 of the raised patch antenna 
element 10 for supplying second balanced feed 
5 signals thereto. Feed-leg lines 52, 54 may each 
include a broadened pad 56 for interconnection 
with feed contact pads 46 included within the feed 
base portion 40 (e.g., by soldering). Balancing of 
the first and second pairs of feed-leg lines 52 and 

w 54 is achieved by including within the feed base 
portion 40 first and second baluns 42 and 44, 
respectively. As illustrated, the first and second 
baluns 42 and 44 may comprise one-half 
wavelength transmission lines interposed between 

15 feed contact pads 46 and the first and second 
feed-leg lines 52 and 54, respectively. 

The feed base portion 40 further comprises 
phasing means and power dividing means 48 (e.g. 
a quadrature hybrid) interconnected between a 

20 main feed supply input 49 and said first and sec- 
ond baluns 42 and 44 for establishing a 90 • phase 
difference between said first balanced feed signals 
and said second balanced feed signals, as is nec- 
essary for transceiving of circularly polarized sig- 

25 nals. 

Impedance matching means 60 are provided in 
the feed-leg lines 52 and 54 for matching the 
impedance of the feed base portion 40 with the 
impedance of the raised patch antenna element 10 
30 in series with the first and second feed-leg lines 
52,54. Such impedance matching means 60 in- 
cludes series capacitive components 62 such as 
two short, opposing parallel lines and series induc- 
tive components 64 such as folded lines. The ca- 

35 pacitive components 62 are positioned within the 
feed-leg lines 52 and 54 as may be desired for 
center frequency tuning. For example, moving the 
capacitive components 62 closer to the intercon- 
nection pads 56 reduces the center frequency, 

40 while moving the capacitive components 62 to- 
wards the patch antenna 10, edges 12 and 14 
increase the center frequency. Any adjustment of 
this nature may also require adjustment of the 
values for the capacitive components 62 and induc- 

45 tive components 64. 

To transmit, a main feed signal is provided to 
the main feed supply 49 and is divided into first 
and second feed signals, 90* out of phase, by 
quadrature hybrid 48. The first feed signal is then 

so provided to opposing side edges 12 of the raised 
patch antenna element 10 in a balanced fashion, 
employing first balun 42 and feed-leg lines 52. 
Similarly, the second feed signal is provided to 
opposing sides 14 of the raised patch antenna 

55 element 10 in a balanced fashion, employing sec- 
ond balun 44 and feed-leg lines 54. As noted, 
impedance matching is achieved in the described 
embodiment by utilizing impedance matching 

4 
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means 60 in the feed-leg lines 52 and 54. 

Figs. 3 and 4 show a measured overhead radi- 
ation pattern and measured impedance plot of a 
prototype per the embodiment of Figs. 1 and 2. In 
such prototype, each side of the support legs 30 
defining the cube-like structure, as well as raised 
antenna patch element 10 was 1.35 inches, which 
translates to approximately 0.18 wavelength at a 
1.6 GHz operating frequency. As shown by Rg. 4, 
the 3 dB beamwidth of the prototype was about 
120° (the circular polarization signal is indicated 
by the solid plot and the horizontal and vertical 
components are indicated by the dashed plots). 
The Fig. 4 impedance plot of the prototype, mea- 
sured with the quadrature hybrid 48 disconnected, 
reflects a 2:1 VSWR bandwidth of about 8%. 

Figs. 5 and 6 show another embodiment of the 
present invention wherein the first and second pairs 
of balanced feed-leg lines 52 and 54, respectively, 
comprise triangularly defined metallizations, sized 
to provide the desired series inductance for imped- 
ance matching (e.g., generally, the larger the tri- 
angle size the less the inductance), interconnected 
to the antenna patch element 10 along opposing 
sides 12 and 14 and tapering to a dual intercon- 
nection with feed base portion 40. 

Each of the balanced feed-leg lines 52 or 54 
comprise a series capacitor 62 defined by a first 
portion 53 of each feed-leg lines 52,54 directly 
interconnected at a bottom end with a feed pad 46 
of the feed base portion 40 and capacitively inter- 
connected at a top end to a second portion 55 of 
the corresponding feed-leg lines 52 or 54. Addition- 
ally, a shunt capacitance interconnection is ad- 
vantageously defined with a bottom end of the 
second portion 55 of the feed-leg lines 52 or 54 
being interconnected to a shunt pad 47 of the feed 
base portion 40. The shunt pad 47 is spaced from 
the aforementioned feed pad 46 for center fre- 
quency adjustment. 

Figs. 7 and 8 show a measured overhead radi- 
ation pattern and measured impedance plot of a 
prototype per the embodiment of the Figs. 5 and 6. 
In such a prototype, the height of each side of the 
support legs 30 was reduced to .9 inch and each 
side at the square raised antenna patch element 10 
was 1.35 inches. As shown by Fig. 7, the 3dB 
beamwidth of the prototype was again about 120*. 
Significantly, the Fig. 8 impedance plot of the pro- 
totype, measured with the quadrature hybrid dis- 
connected, reflects an improved VSWR (i.e., below 
2:1) within and at both ends of the desired 8% 
bandwidth. 

Figs. 9 and 10 show yet another embodiment 
of the present invention, wherein capacitive means 
62 are readily provided as part of the feed base 
portion 40. Again, each of the first and second 
pairs of balanced feed-leg lines 52 and 54 com- 
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prise triangularly defined metallizations. Such trian- 
gular leg lines 52 and 54 each taper to a single 
direct interconnection to capacitive means 62 pro- 
vided as a part of the feed base portion 40. As 

5 illustrated, such capacitive means 62 can be de- 
fined on base 20 by etching to provide a small, 
octagonal structure 66 surrounding and separated 
from a small, cross-like structure 67 to which the 
feed-leg lines 52,54 are directly interconnected. To 

io reduce shunt capacitance, small portions 24 of the 
ground plane 22 opposing the capacitive means 62 
can be removed (shown by dotted lines 69). 

It is recognized that the raised antenna patch 
element 10 and first and second pairs of feed-leg 

75 lines 52 and 54 could be readily and integrally 
provided in a shape as per Figs. 9 and 10 by 
stamping a symmetrical four point star shape from 
a metal sheet and bending the same to define 
edges 12 and 14 and a cube-like shape. Such an 

20 approach could yield manufacturing benefits and, if 
desired, would obviate the need for any underlying 
cube-like support structure since the metal legs 
would suffice. In such an arrangement, capacitive 
components could be interposed between the bot- 

25 torn of the legs 52, 54 and feed base, portion 40, or 
alternatively could be defined as a part of the feed 
base portion 40. 

The foregoing description of the present inven- 
tion has been presented for purposes of illustration 

30 and description. Furthermore, the description is not 
intended to limit the invention to the form disclosed 
herein. Consequently, variations and modifications 
commensurate with the above teachings, and skill 
and knowledge of the relevant art, are within the 

35 scope of the present invention. The embodiments 
described hereinabove are further intended to ex- 
plain best modes known of practicing the invention 
and to enable others skilled in the art to utilize the 
invention in such, or other embodiments and with 

40 various modifications required by the particular 
application(s) or use(s) of the present invention. It 
is intended that the appended claims be construed 
to include alternative embodiments to the extent 
permitted by the prior art. 

45 It should be noted that the objects and advantages 
of the invention may be attained by means of any 
compatible combination(s) particularly pointed out 
in the items of the following summary of the inven- 
tion and the appended claims. 

50 

The invention may be summarized as follows: 

1. A raised antenna comprising: 
a base having a ground plane; 
55 a plurality of leg supports interconnected to 

and extending upwardly from said base; 

a raised patch antenna element supportedly 

interconnected to said leg supports and posi- 

5 
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tioned over said ground plane; 

feed means for transmitting signals to and 
from said raised patch antenna element and 
having a feed base portion and a feed-leg por- 
tion, said feed-leg portion being provided on 5 
said leg supports. 

2. A raised antenna, said feed means further 
comprising: 

impedance matching means for matching 
the impedance of said feed base portion with 10 
the impiJa.,ie of said raised patch antenna 
element and said feed-leg portion. 

3. A raised antenna, said matching means com- 
prising: 

one of t ther >a capacitive means or indue- 75 
tive means provided as a part of said feed base 
portion. 

4. A raised antenna, said matching means com- 
prising: 

both capacitive means and inductive means *>o 
provided as a part of said feed base portion. 

5. A raised antenna, said impedance matching 
means comprising: 

one of either capacitive means or inductive 
means provided as a part of said feed-leg por- 25 
tion. 

6. A raised antenna, wherein said capacitive 
means is further positioned within said feed-leg 
portion for frequency tuning, 

7. A raised antenna, said matching means com- 30 
prising: 

both capacitive means and inductive means 
provided as a part of said feed-leg portion. 

8. A raised antenna, said feed-leg portion com- 
prising: 35 

a first pair of balanced feed-leg lines inter- 
connected to first opposing sides of said raised 
patch antenna element. 

9. A raised antenna, said feed base portion 
comprising: 40 

a first balun interconnected between said 
first pair of feed-leg lines. 

10. A raised antenna, said first balun compris- 
ing: 

a one-half wavelength transmission line. 45 

11. A raised antenna, said feed-leg portion fur- 
ther comprising: 

a second pair of balanced feed-leg lines, 
interconnected to second opposing sides of said 
raised patch antenna element. 50 

12. A raised antenna, said feed base portion 
further comprising: 

a second balun interconnected between said 
second pair of feed-leg lines. 

13. A raised antenna, said first and second 55 
baluns each comprising: 

a one-half wavelength transmission line. 



14. A raised antenna, said feed base portion 
further comprising: 

a main feed supply; and 

phasing means, interconnected between 
said main feed supply and said first and second 
pairs of balanced feed-leg lines, for establishing 
a 90° phase difference between a first feed 
signal supplied to said first pair of feed-leg lines 
and a second feed signal supplied to said sec- 
ond pair of feed-leg lines, wherein said antenna 
is capable of transmitting circularly polarized 
radiation. 

15. A raised antenna, said phasing means com- 
prising: 

a quadrature hybrid. 

16. A raised antenna, wherein said feed base 
portion and said phasing means are integrally 
defined and disposed directly upon said base. 

17. A raised antenna, wherein said first and 
second baluns and said phasing means are po- 
sitioned substantially under said raised patch 
antenna element. 

18. A raised antenna, wherein said raised an- 
tenna patch element and said feed-leg portion 
are integrally defined. 

19. A raised antenna, further comprising: 

a support structure for supporting said 
raised antenna patch element and said feed-leg 
portion. 

20. A raised antenna, wherein said raised an- 
tenna patch element and said feed-leg portion 
are disposed directly upon said support struc- 
ture. 

21. A raised antenna comprising: 
a base having a ground plane; 

a plurality of leg supports interconnected to 
and extending upwardly from said base; 

a raised patch antenna element supportedly 
interconnected to said leg supports and posi- 
tioned over said ground plane; 

feed means for transmitting signals to and 
from said raised patch antenna element includ- 
ing: 

a feed base portion; 

at least a first pair of balanced feed-leg lines 
interconnected to first opposing sides of said 
raised patch antenna element to feed said an- 
tenna element in series; and 

impedance matching means for matching 
the impedance of said feed base portion with 
the impedance of said raised patch element in 
series with said balanced feed-leg lines. 

22. A raised antenna, said impedance matching 
means comprising: 

a first feed-leg line portion interconnected at 
a bottom end to a feed pad within said feed 
base portion and capacitively interconnected at 
a top end to a second feed-leg line portion. 
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23. A raised antenna, wherein said second feed- 
leg line portion is interconnected at a bottom 
end to a shunt pad spaced from said feed pad 
within said base portion and interconnected at a 

top end to said raised patch antenna element. 5 

24. A raised antenna, said second feed-leg line 
portion comprises inductive means. 

25. A raised antenna, said balanced feed-leg 
lines being provided on said leg supports. 

10 

Claims 

1- A raised antenna comprising: 

a base having a ground plane; 

a plurality of leg supports interconnected is 
to and extending upwardly from said base; 

a raised patch antenna element suppor- 
tedly interconnected to said leg supports and 
positioned over said ground plane; 

feed means for transmitting signals to and 20 
from said raised patch antenna element and 
having a feed base portion and a feed-leg 
portion, said feed-leg portion being provided 
on said leg supports. 

25 

2. A raised antenna, according to Claim 1. said 
feed means further comprising: 

impedance matching means for matching 
the impedance of said feed base portion with 
the impedance of said raised patch antenna 30 
element and said feed-leg portion. 

3. A raised antenna, according to Claim 2, said 
matching means comprising: 

one of either a capacitive means or indue- 35 
tive means provided as a part of said feed 
base portion. 

4. A raised antenna, according to Claim 3, said 
matching means comprising: 40 

both capacitive means and inductive 
means provided as a part of said feed base 
portion. 

5. A raised antenna, according to Claim 2, said 45 
impedance matching means comprising: 

one of either capacitive means or inductive 
means provided as a part of said feed-leg 
portion. 

wherein preferably 50 
said capacitive means is further positioned 
within said feed-leg portion for frequency tun- 
ing. 

6. A raised antenna, according to Claim 5, said 55 
matching means comprising: 

both capacitive means and inductive 
means provided as a part of said feed-leg 



portion. 

7. A raised antenna, according to Claim 1, said 
feed-leg portion comprising: 

a first pair of balanced feed-leg lines inter- 
connected to first opposing sides of said 
raised patch antenna element. 

8. A raised antenna, according to Claim 7, said 
feed base portion comprising: 

a first balun interconnected between said 
first pair of feed-leg lines, said first balun pref- 
erably comprising: 

a one-half wavelength transmission line, 
said feed-leg portion further preferably com- 
prising: 

a second pair of balanced feed-leg lines, 
interconnected to second opposing sides of 
said raised patch antenna element, said feed 
base portion further preferably comprising: 

a second balun interconnected between 
said second pair of feed-leg lines, said first 
and second baluns each preferably compris- 
ing: - 

a one-half wavelength transmission line, 
said feed base portion further preferably com- 
prising: «.'.■;.-, ,• - r 1 

a main feed supply; and * 

phasing means, interconnected between 
said main feed supply and . said first and sec* 
ond pairs of balanced feed-leg 'lines, for estab- 
lishing a 90 • phase difference between a first 
feed signal supplied to said first pair of feed- 
leg lines and a second feed signal-supplied to 
said second pair of feed-leg lines, wherein said 
antenna is capable of transmitting, circularly 
polarized radiation, said phasing means prefer- 
ably comprising: 

a quadrature hybrid, 

wherein preferably 
said feed base portion and said phasing 
means are integrally defined and disposed di- 
rectly upon said base, 

wherein preferably 
said first and second baluns and said phasing 
means are positioned substantially under said 
raised patch antenna element, 

wherein preferably 
said raised antenna patch element and said 
feed-leg portion are integrally defined, further 
preferably comprising: 

a support structure for supporting said 
raised antenna patch element and said feed- 
leg portion, and 

wherein preferably 
said raised antenna patch element and said 
feed-leg portion are disposed directly upon 
said support structure. 
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9. A raised antenna comp g: 

a base having a grc d plane; 

a plurality of leg supports interconnected 
to and extending upwardly from said base; 

a raised patch antenna element suppor- 5 
tedly interconnected to said leg supports and 
positioned over said ground plane; 

feed means for transmitting signals to and 
from said raised patch antenna element includ- 
ing: , 0 

a feed be e portion; 

at least a first pair of balanced feed-leg 
lines interconnected to first opposing sides of 
said raised patch antenna element to feed said 
antenna element .1 series; and 75 

impedance matching means for matching 
the impedance of said feed base portion with 
the impedance of said raised patch element in 
series with said balanced feed-leg lines. 

20 

10. A raised antenna, according to Claim 9, said 
impedance matching means comprising: 

a first feed-leg line portion interconnected 
at a bottom end to a feed pad within said feed 
base portion and capacitively interconnected at 25 
a top end to a second feed-leg line portion, 

wherein preferably 
said second ?eed-leg line portion is intercon- 
nected at a bottom end to a shunt pad spaced 
from said feed pad within said base portion 30 
and interconnected at a top end to said raised 
patch antenna element, 

said second feed-leg line portion preferably 
comprises inductive means, and 
said balanced feed leg-lines being preferably 35 
provided on said leg supports. 
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